Release of integrin macroaggregates as a mechanism of rear detachment during keratinocyte migration.
Cell-substrate adhesion can be mediated by the relatively short-lived focal complexes and focal adhesions and by the more stable hemidesmosomes. During cell migration both types of cell-substrate adhesions must be disrupted allowing the cell rear to detach. Rear detachment has been described to be accompanied by membrane ripping and the loss of cellular material in a variety of cell types including fibroblasts and chondrocytes, but also in fast moving cells such as keratinocytes. Here we show that migrating keratinocytes leave behind "migration tracks" of cellular remnants that can be classified due to their size, distribution and molecular composition. Type I macroaggregates appeared as spherical and tubular structures with a diameter of about 50-100 nm that were arranged like "pearls on a string". These structures apparently derived from fragmentation of long tubular extensions, the retracting fibers, at the cell rear and contained high amounts of beta1 integrin and different alpha integrins that are components of fibronectin and laminin receptors in migrating keratinocytes usually found in focal adhesions. Type II macroaggregates were recognized as spherical structures with a diameter of about 30 - 50 nm that were arranged in clusters scattered over the gaps between type I, macroaggregates. In contrast to type I type II macroaggregates contained high amounts of beta4 integrin and seemed to derive from former hemidesmosomes. Both types of macroaggregates were completely membrane covered, impermeable compartments devoid of cytosolic proteins. Our observations strongly support the concept that the release of macroaggregates represents a distinct cellular mechanism of rear detachment based on the loss of adhesive receptors embedded in membrane-covered cellular remnants.